At present,the desktop cloud has come into people's life.You'll see them in some companies, offices, and school labs.The problem I am trying to solve in this paper is that because the computing power of virtual desktop is provided by the virtual machine,and then transmit data to the virtual desktop to display through the network,so compared with the traditional PC in terms of performance, there are still gaps, it is difficult to cope with the application of high load ,such as 3D animation, high-definition video processing, etc.The approach I adopt to solve the problem is that we can use vfio-pci technology to direct GPU to a virtual machine,Enables the virtual machine to monopolize the graphics card,And be able to achieve more than 90% of the performance of graphics,This is a huge improvement for users, and many desktop cloud users are not limited to general enterprise applications,Such as Office, Web applications, Flash playback, video playback and so on.After pass-through,Users can carry out high load applications, 3D animation, high-definition video processing, etc.There are several companies doing virtualization, but KVM is an open source virtualization solution, its market share is not very high, KVM virtualization based on direct display card is not a mature scheme, this is another contribution to the open source.
INTRODUCTION
Desktop cloud refers to access a cross platform application through a thin client or any other network connected device.The user's desktop environment is centrally deployed in the enterprise's data center, and the local terminal is only a display device.Desktop virtualization has a lot of disadvantages, this paper studies and analyses the main performance problems of the virtual desktop, because virtual card cannot complete the high load task, this paper focuses on how to achieve the transmission of GPU based on QEMU-VFIO.
Related Technology (Pass-through)

Fixed Pass-throug
The fixed pass-throug（fixed pass-through：A virtual machine using a GPU exclusively）is adopted in this article， enables virtual machines to use full performance of graphics cards. IOMMU entirely in user mode, mapping the DMA address space and limiting it within the process virtual address space.VFIO can be utilized to implement efficient user state drivers.The virtualized scene can be used for PCI devices pass through.By configuring the IOMMU interface through the user state, the DMA address space mapping can be restricted to the process virtual space,This is especially important for a driver of high performance and device pass through in virtualization scenarios.VFIO supports UEFI better than traditional methods,VFIO technology enables user space to access devices directly.Users are not bound to have root permissions, more security, more functions.
System &environment
We need to do some environmental preparation to see if the hardware supports the pass through of graphics cards,Not all cards support pass through,FirePro cards, W2100, W3100, W9100 and so on are currently known in AMD 
Results and discussion
Download the 3DMark software and GPU-Z software in the virtual machine,tested the performance of the AMD card, the results are as follows,we also used to play star games, The effect is very good and I can't feel the game is in the virtual machine.
As you can be clear from the above picture, the performance is very strong after passing through. The pass through of video cards has a certain complexity.There are different schemes for passing through.The hardware condition is very harsh.After a few tests, it's not very stable yet.
Conclusion
OpenStack and KVM have attracted much attention in the IT community, and KVM is an open source virtualization scheme，it has a strong development capacity, although the current market share is not high, maturity is not enough，But KVM has a very important place in the OpenStack computing virtualization layer， Therefore, in the KVM program, the video card pass through is still very long-term strategic significance.
